To enhance the productivity of reference librarians, libraries might consider ways to tap their expertise while the librarians themselves are off duty. This paper describes an experimental microcomputer program designed to provide reference assistance for federal documents in a separate government documents department during hours when the regular staff members are not available. By making choices from a series of menus the patron conducts his or her own reference interview and is given a short list of appropriate books to consult. Overcoming difficulties in the development of expert systems for use in reference work is discussed. These include carving out a discrete area of reference work to computerize, identifying the basic strategies or librarian tricks of the trade to incorporate, and providing a workable human/computer interface.
hese actual headlines-''Robot Performs Household Chores,' ' 1 ''Robot Chosen for Commencement Speaker, " 2 "Robot Joins Police, " 3 "Robot Nurse Reacts to Voice Requests, " 4 "Robot Helps Perform Brain Surgery,'' 5 "Robot Documents Librarian to be Tested at University," 6 -are all, except the last one, probably factual. The robot librarian, unfortunately, is still just a dream.
I say "unfortunately" because a robot librarian might be just the thing to relieve us from overwork, burnout, boredom, and frustration . Academic reference librarians are caught up in a situation where there are too few people to do the work that needs to be done; the job keeps expanding; the reference sources proliferate; information retrieval becomes increasingly complex; and, in spite of all our efforts at bibliographic instruction, naive end users continue to parade through our turnstiles. We are committed to making our users "library literate" but how many times can you explain how to find periodicals in the library without sounding like a robot yourself? At first I tried to cope by depending more on the clerical staff and the student assistants to provide patron assistance. We hired graduate students to work nights and weekends. But, it soon became apparent that training student assistants to do reference work would be an endless, repetititve, and extremely timeconsuming task. It just didn't seem like an effective way to increase the productivity of the librarian. At about the same time, articles on expert systems began to appear in computer journals. Artificial-intelligence research was beginning to pay off.. Systems had been developed that could do real work and it seemed to me that this was exactly what the library world needed to liberate their experts.
Ktzren F. Smith is Head of the Documents and Microfonns Department at the Lockwood Library, State University of New York, Buffalo, New York 14260. This paper was presented at theACRL Fourth National Conference in Baltimore, April 9-12, 1986. THE PROJECT If a computer could diagnose bacterial infections and prescribe treatment why couldn't a computer diagnose an information need and prescribe a reference book to solve the problem? Furthermore, the articles said that a secondary function of the expert system. was training aspiring but neophyte experts, and I figured it would be easier to teach the student assistants how to tap into a computer system than to teach them everything I had learned during fifteen years of working with documents.
I had no idea how to create an expert system but I gathered from the articles that you needed a knowledge engineer. The knowledge engineer talks to experts about what they know and how they do their jobs. Expert systems are based on the premise that the problem-solving ability of the expert is an outgrowth of his or her knowledge base. If that knowledge can be identified and transferred to a computer then the computer can also solve problems. It is the knowledge engineer's job to extract the pertinent information from the expert's head and program the computer accordingly.
I found a professor in our computer science department who was involved in expert systems research. Surprisingly, he was interested in how reference librarians "do their thing" and he was willing to work with me on such a project. We got a small grant from the Council on Library Resources, hired a graduate student, and proceeded to investigate the feasibility of developing a computer-assisted government documents reference capability. By the end of the summer we had a program written in LISP, designed to be used by an ordinary person, which would lead the person through a decision process to pinpoint the most useful of the fifty or so reference books in the documents department for that person's particular need. Since then, the program has been translated into BASIC and runs on an IBM PC. We call it Pointer.
The system is limited, by design, to just one step in the reference process: the step where the reference librarian chooses a Robot at the Reference Desk 487
( reference book to satisfy the patron's information need. We give the call number of the book and assume the patron can find it on the shelves and figure out how to use it. The reference interview is handled by providing an overview of governmentproduced information in the form of menus and letting the patron choose the area that most closely matches his or her inquiry. The basic choice is whether the person is looking for a specific document or looking for information on a topic J [See appendix A]. /
PROBLEMS
Grappling with a real project such as this is a good way to experience firsthand the problems facing artificial-intelligence research. The first problem involves specifying a suitable domain for the expert system. The knowledge-based systems that have been developed up to now operate on a rather small body of facts as compared to the total body of recorded knowledge that is the domain of the general reference librarian. The librarian's ability to switch mental gears instantly and place each new inquiry in its proper context is a most difficult feat for the computer to replicate.
Expert systems operate in specialized, well-defined subject areas, whereas government publishing gets into all subject areas. So there was some question about whether government documents librarianship was a manageable domain for an expert system. I reasoned that the bibliographic knowledge of the documents librarian is less dependent on subject expertise than on other factors. Whether the librarian recommends using the Publication Reference File or the Monthly Catalog is not so much dependent on the topic of the inquiry as it is on factors such as the purpose of the inquiry, time period involved, or specificity of bibliographic information available to work with. Government documents is a specialty area within librarianship. It is an area often handled separately in research guides. Thus it seemed reasonable to try to develop an expert system to handle the types of questions fielded by the documents librarian.
On the other hand, the domain must be complicated enough to make good use of the capabilities of the computer. If you can describe fifty document reference tools on a handout with a chart showing when to use what, why do you need a fancy computerized system? My premise is that people won't read the descriptipns of fifty reference books. People want individualized attention. And they don't want to learn about CIS Index when what they need is ASI. Most librarians concede that government documents reference is complicated. You can make do with the Monthly Catalog if you have to but there are times when other tools do the job more quickly. We decided that a system that would direct a library patron to one or more of the fifty most-used reference tools in the documents department would be a system worth developing.
After you have specified the domain, the next problem is to identify the knowledge that one must have to operate in that domain. What does the expert need to know before making a decision? What are the facts that lead to a particular conclusion? What rules of thumb does the expert use? Most of us don't think about what we do, we just do it. So, figuring out how we do it can be· a time-consuming, although valuable, process. There are those who believe that this is the most important aspect of expert-systems research. Capturing knowledge that has never before been written down is a contribution in and of itself. However, this transferring of knowledge from the human expert to the computer system is proving to be the bottleneck slowing down the advancement of expert-systems development. If the knowledge engineer is unfamiliar with the field of expertise, the process is even slower.
My knowledge engineer, a graduate student in computer science, had never worked on an expert system before so we proceeded in a rather ad hoc manner. Actually, we were not atypical. This whole field of endeavor is so new that there are few established methods. We had two things to work with: the list of reference tools and a collection of reference ques- September 1986 tions asked in the department during the previous eighteen months. We operated from both ends toward the middle.
From the collection of reference questions we knew that the service we perform most often is helping people locate specific documents already known to them. In the case of federal documents this means identifying the SuDoc number; a relatively straightforward procedure when the title and date are known and easy to program. The more difficult task was dealing with requests for information on a topic, for that required providing . a conceptual framework for the government documents domain. Branch of government, type of answer needed, time period, type of reference book-nothing was quite adequate and we never did solve this problem to our complete satisfaction. I felt I was delving into the fundamental mysteries of the universe. I still keep hoping for one of those "Ah ha!" experiences where the big picture suddenly becomes clear and all the pieces fall neatly into place.
However, in addition to the supply of reference questions, we also had our reference tools as a resource to guide us. We asked, ''What is this book good for? What does it do?" Library card catalogs, for the most part, do not describe reference books adequately. The people who can benefit from CIS Index are not going to be looking in the subject catalog under Law-United States-Indexes. And how is the card United States-Statistics going to reveal the power of ASI Index? Even reference librarians sometimes have trouble finding sources in the card catalog when they know they exist but have forgotten the exact title. A computerized reference system lends itself to in-depth indexing to bring out the special features of every reference tool. Many reference books have secondary uses, hidden information that only the frequent user is aware of. The computer makes it possible to find those secret gems again because the computer never forgets. The computer will always remind the patron that the defunct agencies listed in appendix A of the U.S. Government Manual are not included in the index. Do you?
By working with what the people wanted to know and with what the reference books had to offer, we developed an outline of government information resources that is pragmatic, if not elegant. The next big problem was how to communicate with the computer. Although there are computers on the market that respond to voice commands and there are computers that talk, science is very far from developing a computer system that can listen to a person's voice request and respond like a librarian. So, we used a simple menu based system for Pointer. Menu choices have the advantage of being readily understood by both people and computers. Expert systems that demand communication in a specialized language will not be appropriate for libraries.
Twenty years ago, Jesse Shera wrote about automation and the reference librar-Robot at the Reference Desk 489 ian. He said, "The important point . .. is that the machine problems per se are well on the way to solution; the great unsolved problems are those which are fundamental to the reference situation itself. In short, we can now build the machines . . . but we do not know how to use them intelligently in the reference library environment. The machines are ready for us, or very soon will be, but we are still very far from being ready for machines. " 7 Today, I believe, we are ready; not eager perhaps, but accepting of the fact that the computer will occupy a position of importance in the reference setting. Computers never get tired, or cross, or bored. They have the potential to provide a consistent, if minimal, level of service at the reference desk, freeing the librarian to work on problems requiring more creativity or demanding greater intellectual effort.
